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Translation from: Referativnyy zhurnal, Elektrotekhnika, 1957, Nr 9, p 269 (USSR) ; : 


2 AUTHOR: ‘Alekseyev, A. S., Zheleztsoy, Nb. + Klibanova, I. M. 
i ' “TITLE: Multivibrator Synchronization by Periodically-Recurrent Pulses 
(O sinkhronizatsii mul! tivibratora periodicheski povtoryayushchimisya 
impul'sami) ae: a a. 
PERIODICAL: Uch, zap. Gor'kovsk. un~t, 1956, Nr 30, pp 206-228 
ABSTRACT: By the method of point transformations, the problem was investigated 
* of synchronizing.a multivibrator with one RG circuit by periodically-recurrent 
pulses, the duration of which is much shorter than the period of the multi- 
vibrator oscillations. As a result of the analysis, a part of the system 
parameter space was broken up into regions of various periodic motions, It 
has been shown that along with regions of simple synchronization, there are 
regions of various complex types of synchronization in the parametric space. 
For each of the parametric space regions, the problem was solved of the 
quantity, shape, and stability of simple and complex periodic (synchronized) 
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Multivibrator Synchronization by Periodically-Recurrent Pulses 

-multivibrator oscillations. The theoretical findings were subjected to a 

ve ‘qualitative experimental check on a multiyibrator hookup. To synchronize the 
- multivibrator, square pulses with variable period and amplitude were used. 
- During the experimentation, simple as well as complicated stable synchroniza- . 


tion conditions were observed. The experimentally-found curves qualitatively 


- confirm the theoretical curves. Presented are oscillograms of multivibrator 
| gelf-oscillations and of simple synchronized oscillations in the intervals of 
which there fall 5 and 15 periods of external pulses, respectively. As pulse 
amplitude increased, more complicated stable synchronizing conditions ~ 


changed into less complicated, in the sequence predicted by the theory. 

Oscillograms of complicated synchronized multivibrator oscillations are 

presented. ; , 
N.A.T. 
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sO PIDLER ‘On tre mous: oF Operation of a Symmetrical Multivibratore:: oe a 
Oe Re (0 rezhimakh raboty simmetrichnogo nul! tivibratora, Russian) 
} PERIODICALS - Rodiotekhnika i Blektronike, 1957, Vol 2, Nr 6, PP 751 - 764 

| ke re (WsScSeBa ie oe et evi So ee 

ABSTRACTS .. The model of a symmetrical vibrator is investigated. The 


ee : ~ parasitic capacities and the line currents are taken into: 
ee ee aes ‘Persunt, ana a characteristic of the anode current without 
‘saturation-is assumed. This gives a diagram of the de~ 
_* gtruction of the phase space of trajectories which differs 
- pubstantially fromhhitherto published diagrams. By an approxi- 
mate method for the destruction of 4 multi-dimensional phase 
- gpace into subspaces of motion of various orders of magni- 
s tyde -and py the method of point transformations 4t is demon-. 
+ strated here that three anodes of operation are possible: 
- 4) both tubes are closed, 2) "rigid" operation of the self- 
oscillations, and 3) "soft" operation of the pelf-oscillations. “A 
‘Hitherto the opinion wa 
. disturbed in the case 0 
eee a ea ot than ‘the terminal voltage. 
garda 1/2: ‘parameter level an entire re 
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 QITLE: “Pheory: of Relaxation. Oscillations in the Sebond-onisy syeten- 


a PERIODICAL: Izvestiya vysshikh uchebnykh abies Radlolseseey 
nee -1958, Nr 1, pp 67-78. (USSR) 


“ gpemeace: “An autonomous dynamic - system of the second order is con- 
: sidered, The behaviour of the system is described by the 
differential equations. OF the type: 


px = B(x, yy y = G(x, y) (1) 


where p is a. positive small parameter (see Refs 1-3), .It 
is assumed that F(x, y) ‘and G(x, y) are continuous funct- 
ions having. continuous partial derivatives, and that the phase 

- plane of the system is the standard-x, y plane, The mapping 
of the phase plane by means of the trajectories of the system an . 
for small values of the ‘positive parameter wp is represented : 
“by Eq (2); also, a curve F is constructed in the phase plane, 
The curve is described by Eq (4) and represents the phase line 
of a degenerate system; it is a system which is obtained when 
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“>. Bheory of Relaxation Oscillations in the Second Order System 


p= 0 . Further, itis assumed that in the points deter- 
mined by F the partial derivatives of the function . F(x, y) 
-are not simultaneously zero.. From Eqs (1) it follows that 
for po>+t0O the phase velocity of the transformation point 
ig limited only in the vicinity of the curve F . Conver- 
sely, outside the immediate vicinity of the curve, the trans- 
formation point can have an arbitrarily large velocity, If 
the curve F has segments F° and segments F" , and the 
sign of F(x, y) is opposite to the sign of x , and if 
the transformation point slowly moves along Ft and reaches 
a point A , the point then "avalanches" into the region of 
high velocities and moves stepwise along the trajectory | 
y = const until it returns to the line of slow motion F : 
The process is jllustrated in Figs 1 which show the limit 
cycles of a relaxation system, The cycles are represented 
by closed curves which consist of the segments of the Blow- 
motion trajectories and segments of the fast-motion traject- 
ories or jumps ( y = const ); the curves are "traced" by the 
point periodically. The existence of the limit cycle is 
demonstrated in a theorem which states that in a sufficiently 
near vicinity of the relaxation limit cycle (¢,) there 
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 Mheory of Relaxation Oscillations in the Second Order System 
. pepresented by Eqs (1)), provided the positive parameter wu 


ig sufficiently small, Further, 4t ig shown that if F(x, ¥), 
G(x, y) and their derivatives BL, FL and Gy are con- 


“tinuous functions and if Eqs (1) have a relaxation Limit 
“cycle (C,) whose "breakdown" points have FY xO and 


es r? Oo, the system has a unique and stable limit cycle 
lying an: OW p)-vicinity of the relaxation limit cycle (C5), 
provided ‘the. parameter wv is sufficiently small. The theorem 
permits the application of the relaxation limit cycle of Eqs 


-(1) as the zero approximation to the evaluation of the relaxat- 
jon characteristics of the oscillations in the system, The 
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